Selective down-regulation of α4β2 neuronal nicotinic acetylcholine receptors in the brain of uremic rats with cognitive impairment.
Cognitive impairment is common in patients with chronic kidney disease. Brain nicotinic acetylcholine receptors modulate cognitive functions, such as learning and memory. Pharmacological cholinergic enhancement is useful in patients with cognitive dysfunction. The major nicotinic acetylcholine receptor subtypes in the brain are heteromeric α4β2 and homomeric α7 receptors. To study the involvement of neuronal acetylcholine receptors in cognitive impairment in uremic rats, bilateral nephrectomy was performed. 24 weeks after nephrectomy, memory was assessed using the one trial step-down inhibitory avoidance test. Neuronal nicotinic acetylcholine receptors in the brain were studied by radioligand binding, immunoprecipitation, Western blot and sucrose gradient experiments. We demonstrated that rats with severe renal failure show disorders of short term memory. Long term memory was not altered in these rats. The number of functional α4β2 heteromeric neuronal nicotinic receptors was decreased in the brains of rats with severe renal failure. There was a significant correlation between the degree of renal impairment and the number of heteromeric nicotinic acetylcholine receptors in the brain. The down-regulation of functional α4β2 receptors in the brains of rats with severe renal failure was not due to a reduction of α4 or β2 subunit proteins. The number of α7 homomeric neuronal nicotinic acetylcholine receptors was not altered. These findings may have important clinical significance for the management of cognitive impairment in patients with chronic kidney disease.